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PREFACE

The study described in this report was sponsored by the Office,

Chief of Engineers, U. S. Army, under the Environmental and Water Qual-

ity Operational Studies (EWQOS) Program, Work Unit VIIB, Waterway Field

Studies. The EWQOS Program has been assigned to the U. S. Army Engineer

Waterways Experiment Station (WES), Vicksburg, Hiss., under the direc-

tion of the Environmental Laboratory (EL).

This report presents results of a study designed to document the

distribution and relative abundance of ichthyoplankton associated with

five different habitats found within the main-line levees along the

Lower Mississippi River. Larval fish were collected from the river be-

tween miles 505 and 525 during April-October 1980.

The report was prepared by Drs. John V. Conner and C. H. Penning-

ton and Hr. Timothy R. Bosley under the supervision of Dr. Thomas D.

Wright, Chief, Aquatic Habitat Group; Hr. Bob 0. Benn, Chief, Environ-

mental Systems Division; Dr. Jerome L. Hahloch, Program Manager, EWQOS;

and Dr. John Harrison, Chief, EL.

Special appreciation is expressed to Hr. Michael E. Potter for

carrying out all phases of field support; Hiss Carolyn L. Bond for data

management; and Drs. Michael P. Farrell and Douglas S. Vaughan, Oak

Ridge National Laboratory, for assistance with data analyses. Fish lar-

vae were identified by personnel of the Louisiana Cooperative Fishery

Research Unit under Intra-Army Order No. WI8RF 78-157 dated 16 March

1978.

Comnanders and Directors of WES during the study and the prepa-

ration of this report were COL Nelson P. Conover, CE,-and COL Tilford C.

Creel, CE. Technical Director was Hr. Fred R. Brown.

This report should be cited as follows:

Conner, J. V., Pennington, C. I., and Boley, T. R. 1963.
"Larval Fish of Selected Aquatic Eabitats on the Lower
Mississippi River," Technical Report 1-43-4. U. S. Amy
Ingineer Vateways Erperimaet Station, CZ, Vicksburg, Miss.
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LARVAL FISH OF SELECTED AQUATIC HABITATS ON
THE LOWER MISSISSIPPI RIVER

PART I: INTRODUCTION

Background

1. This investigation is part of the Environmental and Water

Quality Operational Studies (EWQOS) Program sponsored by the Office,

'I Chief of Engineers, and managed by the U. S. Army Engineer Waterways

Experiment Station (WES). The basic objective of the EWQOS Program

is to provide technology for the planning, design, and operation of

Corps of Engineers (CE) projects to improve environmental quality. One

major problem area identified by CE field offices as being of high

priority was the environmental impacts of project activities on water-

ways (Keeley et al. 1978).

2. Because of the abundance of channel alignment structures on

the Lower Mississippi River, a study was initiated to provide ecological

information about these structures. The general purpose of the Missis-

sippi River Study is to investigate the ecological role of dikes and re-

vetments. The work is being specifically conducted to document the sig-

nificance of dikes and revetments as habitat for macroinvertebrates and

fish.

Dikes and Revetments

3. Dikes have been used by the CE for may years on the Nation's

waterways to adjust channel width, depth, and alignment, as well as to

close secondary channels. They are constructed of permable wooden

piles or, more typically in present times, of relatively impermeable

stone riprap. They may be solitary or placed Om after amother alone a

bank forming a dike field. Generally, dikes In the Lower Mississippi

River are of the transverse type which extead from the bank perpeadic-

ular to the current.
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4. Revetnts are installed along riverbanks to prevent bank

caving and erosion. These structures are of many types, but generally

consist of erosion-resistant materials placed on a pregraded bank from

the top of the bank line to the toe of the channel. When riverbanks are

revetted, such of their ntural character is altered and the environ- 4
mental quality of the habitat formed is poorly known.

5. As of 30 September 1980, there were more than 400 dikes along

the Lower Mississippi River having a combined length of 296 km. In ad-

dition, there are 1252 km of revetted bank. Under the Mississippi River

and Tributaries (MR&T) Project, the CX has an additional 180 km of dikes

and 305 km of revetment planned for placement before November 1996.

Objectives

6. This study was conducted to determine the relative abundance

of larval fish In dike fields, revetted banks, and other habitats found

in the Lower Mississippi River and to characterize the seasonal changes

In local distribution of ichthyoplankton within a dike field.

I



PART II: METHODS

Study Area

7. The study area encompassed a 32-km reach of the Lover Missis-

sippi River (Figure 1) south of Greenville, Miss. (river miles 505 to

525). This reach is confined on both sides by mmi-line levees con-

structed by the CE for flood control. Leveed floodplain width ranges

from 3.2 to 9.6 km. Backwater habitats between the levees and the main

river channel have indirect or seasonal connections with the river and9AE
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are submerged during floods. No tributaries enter the river in the

study area. The study area is considered to be typical of the Lower

Mississippi River upstream of Baton Rouge, La; reasons for selection of

this reach are documented by Miller (1980) and Cobb and Clark (1981).

8. At Vicksburg, Miss., a major gaging and data collection point

for the Lover Mississippi River located 104 km downstream from the study

area, average dischay:ge is about 15,876 m3/sec. Recorded discharges have
33ranged from about 2,830 a /sec at extreme low river stage to 76,410a

sec at high stages, with an 18.7-m difference in vater level. The aver-

age water velocity within the main channel is from 0.9 to 1.9 a/sec with

a maximum recorded velocity of 4.7 a/sec during extremely high flows.

The average hydrograph for the river at Vicksburg shows highest discharge

occurring from February through March and lowest discharge from July

through October. Except for a slightly delayed and attenuated period of

high water, 1980 was fairly typical for the lower river (Figure 2).

Sampling Scheme

9. Spawning and larval development of fishes occurs over an ex-

tended period from spring through early autn in the Lower Mississippi

River (Gallagher and Conner 1980, Schram and Pennington 1981). There-

fore, sampling was conducted over an 8-mth period from March through

October 1980 to completel) osseev*the diversity, abundance, and distri-

b~ution of ichthyoplankton fAAth stody area..
Habitat coaparieon

10. Seven ]Locations represieatir Yivre habitats found l.the study
area were chosen for sampling. The. h*Wbitst. anmpled were the main river
channel, a temrary secondary chauiol s Oan doned channel, dike.
fields, and revetted banks. Two st~om.Within each of the locations
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Xentucky Bend Bar Chute, with stations located at the upstream and down-

stream ends. At low river stages there was no flow through the secon-

dary channel and sampling was not always possible at both stations.

13. Matthews Bend is an abandoned river channel which is connec-

ted to the river at its downstream end during all but extremely low

river stages. Stations were located at midstream in the upper and lower

ends of Matthews Bend.

14. The dike field habitat was represented by the Leota (river

miles 513 to 515) and Lover Cracraft Dike Fields (river miles 506 to

511). Both dike fields consist of three transverse stone dikes with ex-

tensive sand and gravel middle bars which run parallel to the bank and

extend downstream along the outer edges of the dikes. Stations for

habitat comparisons were located just offshore in the area above the

first dike and in the open pool area below the third dike in each field

(Figure 3). Currents in the dike field varied from slack or standing

water at low river stages to almost as swift as those of the main chan-

nel at high stages. Extrime sedimentation downstream of each dike in

the Leota field has created small, shallow isolated pools between the

dikes at low water stages that were inaccessible to sampling during much

of the summer and early autum,,. Although isolated or semi-isolated at

low river stages, the pools of, Lower Cracraft Dike Field remained large |

and deep enough for ampling.

15. Revetted banks were represented by the Walnut Point (river

miles 51.5 and 523.0) and Carolina evetments (river miles 506.5 and

S30.5). loth revetmets are of articulated coeete mattress with

16. Collections, of'fish loana. for habitat cuirism were con-
ducted 42-weak interys, with all statim sampled tamen 090 and
"4 . in, the aa 0y., ("~et Lent. Dike 1144 in eawly S&eptesber).
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Dike Field. Station placement within the dike field was dependent upon

river stage, but there were three stations arrayed across transects as-

sociated with the pools between dikes (Figure 3 and Table 2). There was

a transect in the open area above the first dike and two transects were

established in the lowermost pool because of its large size. Transect

stations were used for net pushes made parallel to the banks and the

river channel. Attempts were also made to sample along and immediately

adjacent to the dikes (i.e., perpendicular to the long axis of the dike

field), but continuity of these efforts was only possible at the second

and third dikes, mainly during moderate to low river stages (Table 2).

Description and Use of Gear

18. Samples were collected in pairs with 0.5-m-diam conical nets

having 0.505-mm nylon mesh. The nets were fitted with a yoke on an alu-

minum handle and fished 0.5 m below the water surface, I m away from

the side of the boat at midship. The nets could be quickly raised and

lowered into the water; their mouths were unobstructed by towing bridles;

and they were positioned away from any bow wake or propwash of the sam-

pling vessel. I
19. Each pair of samples was taken simultaneously; one off the

starboard side of the boat, the other off the port side. A General

Oceanics Model 2030 flowmeter was mounted in the center of the mouth of

each net to estimate the volume of water filtered. Sample time was

generally of 5-min duration with the boat moving about 70 cm/sec faster

than the current (if any). With the exception of the samples taken along

the dikes, all samples were taken with the boat moving in a downstream

direction.

20. After each sample, the nets were rinsed to flush all larval

fish into the cod end plankton bucket. Contents of the bucket were then

transferred to jars and immediately fixed in 10-percent buffered

formalin.

10
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Analyses and Presentation of the Data

21. Each sample was processed under a dissecting microscope by

examining a small portion at a time until all fish eggs, larvae, and

juveniles had been removed. So few eggs and juveniles were encountered

that only larvae (i.e., posthatching stages with visible finfold tissue;

Snyder, Snyder, and Douglas 1977) will be considered in this report.

Larvae were sorted, counted, and identified to the lowest possible taxon

by means of comparisons to reference series, laboratory notes, and appro-
priate literature. All material was transferred to 3- to 5-percent buf-

fered formalin for permanent storage in the Louisiana State University

Fisheries Collection of the School of Forestry and Wildlife Management.

22. Results were reported as catch per unit of effort, per 100

of water filtered as estimated from flowmeter readings. In the case of

the habitat comparisons, stations representing the locations (e.g., main

channel or Carolina Revetment) were pooled to yield arithmetic means.

That is, the catch per effort for the main channel on a given visit is

the mean of all four samples (replicates from each of two stations). No

attempt was made to relate differences in abundance and species composi-

tion to physical characteristics (i.e., temperature, turbidity, cover,

depth, and flow) of the habitats sampled. The dike field distributional

data are station means except in the case of the exposed offshore area

above the first dike throughout the study and offshore areas of all

rtransects during high river stages (Table 2).

_ .17 i t1
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PART III: RESULTS AND EVALUATION

Ichthyoplankton Composition

23. During this study, 16,299 fish larvae were collected. Nearly

all (99.8 percent) of these specimens were recognizable to the family

level, about 90 percent could be confidently assigned to genus, and

roughly half were identified to species. To retain as much information

as possible while acknowledging the uncertainty of many individual

identifications, 16 "kinds" or taxonomic groupings of larvae were

recognized for presentation and discussion of the data (Table 3). At

least 26 and perhaps as many as 37 species were represented among the

larvae fish collected during 1980.

24. Overall qualitative composition of the ichthyoplankton is best

illustrated by relative abundances and frequencies of occurrence of the

various kinds of larvae during the habitat comparison phase of sampling,

wherein roughly equal effort was exerted across all locations from mid-

April through mid-October (Table 4). Shads and herring (mainly Dorosoma

spp.); sunfishes (Lopomis spp., mainly blue gill); freshwater drum

(Aplodinotus grunnlens); and carpsuckers (Carpiodes spp., mainly river

carpsucker) constituted 95 percent of all larvae.

25. The catches were composed of essentially the same taxa as

those encountered in the same general study area in 1978 (Schramm and

Pennington 1981); however, clupeids (shads and herring) and carpsuckers

were generally more common and abundant in 1980. Among less prominent

taxa, goldeyes, minnows, and buffalos were slightly more common and

abundant in 1978, whereas darters and saugers were more prevalent in

1980. A few mooneyes (Hlodon torgisus), blue catfish (Ictalunzs

furcatus), channel catfish (I. punctatus), black basses (Nlcroptorus

app.), and a gar (Lopiaostous sp.) were caught in 1978, but these taxa

were not represented in the present study. Blue sucker (Cycleptus

*longatus, Table 3) larvae constituted the only addition to the known

ichthyoplankton composition of the study area through 1980 sampling.

Gras carp, speckled chubs, silver chubs, silverband shiners, bullhead

12
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minnows, warmouths, orangespotted sunfish, and bluegills were all repre-

sented in 1978 collections but were reported as members of various un-

identified groups. The inland silverside was reported for 1978 (Schram

and Pennington 1981) as "Mississippi silverside" (Menidia audens; see

Robbins et al. 1980).

26. Ichthyoplankton catches from the study area--considering the

present investigation as well as that of Schramm and Pennington (1981)--

were qualitatively similar to those reported from near St. Francisville,

La., about 354 km downstream (Conner 1976, Conner and Bryan 1976,

Gallagher and Conner 1980). Since the published information from the

St. Francisville area was based on a slightly different gear (towed 1-m-

diam nets) used in different years (1974-1977), the similar findings

in two widely separated Lower Mississippi River reaches are noteworthy

and suggest that our findings are representative of the Lower Mississippi

River mainstem upstream of Baton Rouge, La.

Habitat Comparisons

27. Whereas shads and herring were relatively abundant and common

in all locations, other prominent taxa as well as some of the rarer

forms exhibited clear affinities for certain habitats (or groups of

habitats). For example, 95 percent of all sunfish larvae were taken in

the abandoned channel (Matthews Bend; 82 percent on 20 August 1980).

Qualitative differences and similarities among the locations are readily

apparent when the taxonomic groups are listed in descending order of
their relative abundances (Table 5). As might be expected on the basis

of its physical relationship to the other locations, Matthews Bend was

the most distinctive of the areas sampled. Its ichthyoplankton community

consisted essentially of shads and sunfishes (99 percent), and lacked

fishes that tended to be abundant in all of the other habitats.

28. In the other six locations, drum and carpsuckers consistently

ranked second and third, respectively, and contributed (cumulatively)

33 to 42 percent of the total catches. Beyond this basic similarity,

the ichthyoplankton communities of the main-river habitats were divisible

13
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into two general groups: (a) those characterized by high relative

abundances of minnows and (b) those in which minnows were less prominent.

The former group was typical of habitats in or immediately adjacent to

the navigation channel (i.e., the main channel and revetted bank loca-

tions) and the latter occurred in the temporary secondary channel (Ken-

tucky Bend Bar Chute) and the two dike fields.

29. In terms of the gross taxonomic groups recognized in this

study, the most diverse ichthyoplankton communities were those of the

main channel, Walnut Point Revetment, and the Lower Cracraft Dike Field.

Matthews Bend and the Carolina Revetment yielded the fewest kinds of

larvae. However, the low diversity was probably meaningful only in the

case of the abandoned channel habitat, where the missing kinds included

forms that were relatively abundant and common elsewhere (e.g., grass

carp and carpsuckers).

30. The abandoned channel was further distinguished from all other

locations by an extremely high overall catch per effort of total ichthyo-

plankton (Table 6). This high relative abundance reflected concentra-

tions of shad on 16 and 30 May and of sunfishes (virtually all bluegill)

in late sumer and early September (Table 7). Silversides were the only

other fishes that exhibited a relative affinity for Matthews Bend.

31. Although roughly comparable, total ichthyoplankton catches in i
the six main-stem locations reflect apparent spawning of: (a) shads

in mid-Hay; (b) shads and drum in late Hay; and (c) drum and carpsuckers

in June and July (Tables 8-13). Thus, the temporary secondary channel

and Walnut Point Revetment, which retained comparatively high shad con-

centrations through early July (Tables 10 and 13), exhibited the greatest

overall ichthyoplankton abundances among main-river locations (Table 6).

The Carolina Revetment (Table 9), on the other hand, yielded relatively

low numbers of shads, drum, and carpauckers, and therefore ranked last

in overall catch per effort. Except on 12 June, the spring and early

summer pattern of total ichthyoplankton catches in the Leota Dike Field

was very similar to that of Carolina Revetment (Tables 6, 9, and 12).

Indeed, it seems likely that the Leota Dike Field would have ranked much

lower in overall abundance if it, like the other main-stem locations,

A o
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had been accessible for sampling during all of the late summer and early

autumn.

32. After July, the main-stem habitat ichthyoplankton catches

tended to follow two basic patterns (Tables 8-13). fain-channel and re-

vetted bank stations were essentially populated by drum, minnows, and
carpsuckers, and exhibited more or less steady declines in overall abun-

I! dance until 2 October, the last time when larvae were caught during the

habitat comparison phase of sampling (Tables 8-10). The second pattern

was characteristic of the temporary secondary channel and dike field lo-

cations and involved slight abundance pulses of sunfishes, shad, and, in

one case, silversides (Table 11). Drum, minnows, and carpsuckers were

generally sparse in the late summer/early autumn samples from these iso-

lated or semi-isolated habitats.

33. There were qualitative and quantitative differences between

the abandoned channel (Matthews Bend) and the six main-stem locations.

While most of the more common and abundant kinds of fish larvae occurred

in all main-stem habitats at least at times (i.e., during high to moder-

ate river stages), certain major taxonomic groups were either absent

from or extremely rare in Matthews Bend (e.g., grass carp, minnows, carp-

suckers, drum). In terms of overall catches per effort of ichthyoplank-

ton, the abandoned channel was distinctly more productive than the main-

stem habitats; however, this was a reflection of relatively ephemeral I t
peaks in abundance of shads and sunfishes. 4t times other than these

apparent spawning peaks, the main-stem locations yielded roughly equal

or even greater catches of larvae than the abandoned channel.

34. Less pronounced trends indicated a basic dichotomy among the

six main-stem locations. One group consisted of the habitats in, or im-

mediately adjacent to, the navigation channel (min channel and revetted

bank locations). The other group included those habitats that are less

intimately associated, especially at low river stages, with the permanent

channel (dike field and Kentucky Bend Bar Ckute stations). These groups

will be referred to, respectively, as main-charnel and off-channel

habitats. It was during the period of lower river stages--Senrally the

latter half of the summer and early autmn--that the principal

146
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differences among off-channel habitats were seen. During high and

moderate river stages, shad dominated the catches at all off-channel

stations (as they did in Matthews Bend). But from late June/early July

onward, drum, carpsuckers, and minnows prevailed in main-channel loca-

tions, while sunfishes and shad dominated catches in off-channel habi-

tats. In this last respect the off-channel locations somewhat resembled

the abandoned channel. Thus, the array of habitats compared in this

study reflected a continuum whose extremes were the main channel (in-

cluding revetted bank habitats) and the abandoned channel (Figure 4).
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Figure 4. Relative abundance of major grouqps of larval fish
from five habitats at different river flow staes
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Dike Field Distribution

35. The Lower Cracraft Dike Field displayed spatial and temporal

variability in the diversity and abundance of larval fishes (Tables 11

and 14). Collections from April through June reflected high river stage

conditions. On 17 April the samples contained a fairly high diversity

of taxa dominated by shad and buffalo. There was a pronounced tendency

for abundance estimates to be higher at stations away from the shore

(open water) than at those nearshore. Diversity was again fairly high

on 16 May, but with a preponderance of shad (ca. 83 percent overall). As

in April, the abundance tended to be higher in the open water than near-

shore. The highest overall catches per effort among dike field sampling

visits occurred on 12 June. The high diversity on this date reflected

the presence of both late-spring-spawner larval concentrations and some

suumer-spawning species (i.e., minnows, carpsucker, and drum). The col-

lections were dominated by shad (mainly D. cepodianum) and drum in

roughly equal proportions. In general, collections were roughly compar-

able at open-water versus nearshore stations. However, there was a

tendency for shad to dominate nearshore while drum dominated in

open water.

36. Collections from July through October reflect moderate to low

river stages. From 10 July through 4 September diversity was fairly low

(Figures 5-9 and Table 11), as indeed it was in all major habitats--the

low water or summer ichthyoplankton comunity having become established.

The greatest concentrations in the dike field tended to be inside the

middle bar, particularly at shoreline stations rather than in the open

water. The fishes comprising these inside concentrations were mainly

shad, bluegills, and silversides (Nenidia spp.), whereas those along the

riverside of the middle bar were mainly minnows (especially speckled

chubs and some Notmopis spp.), carpsuckers, and drum.

37. From 17 September onward, larval fish were very sparse in

general and were virtually absent from the interior dike field stations

(Figure 10 and Tables 11 and 14).

38. The foregoing is rather noteworthy in the context of the
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habitat comparison ph&** of the study. Clearly, under low water condi-

tions the dike field ichthyoplankton commnity is in fact two comuni-

ties. The cominity of the interior is unusual, being dominated by sun-

fish, silversides (ephemerally), and shad, whereas the abandoned channel

(the habitat which it most closely resembles) had essentially only on-

fish during low water. The commnity along the riverside of the middle

bar is not substantially different from thet of the min channel or from

the sandbar comunity noted by Schramn and Pennington (1981). Thus, If

only the interior stations had been used to represent the Lower Cracraft

Dike Field, the dike field would have been interpreted as a habitat with

a more distinctive fauna.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

Conclusions

39. Ichthyoplankton collections from this study area were quali-

tatively similar to those reported from near St. Francisville, La.

With respect to planktonic larval fish ecology, the results of this

study in the Lake Providence, La., to Greenville, Miss., reach may be

fairly representative of the Lower Mississippi River main stem north

of Baton Rouge, La.

40. Shads and herring were relatively abundant and common in all

locations, while other prominent taxa as well as some of the larger

forms exhibited clear affinities for certain habitats (or groups of

habitats). Matthews Bend (an abandoned channel) had the most distinc-

tive fauna. Its ichthyoplankton community consisted essentially of

shads and sunfishes and lacked fishes that tended to rank highly in all

other habitats.

41. The ichthyoplankton of the abandoned channel was more abun-
dant than in main-stem habitats, although this was a reflection of rela-

tively ephemeral peaks in abundance of shads and sunfishes. At times
other than these apparent spawning peaks, the main-stem habitats yielded

equal or higher catches of larvae than the abandoned channel.

42. Mainly qualitative trends indicated a basic dichotomy among

the six main-stem locations. One group (main-channel habitats) consis-

ted of habitats in, or immediately adjacent to, the navigation channel

(main channel and revetted bank locations). The other group (off-

channel habitats) included those habitats that are less intimately

* associated, especially at low river stages, with the navigation channel

(dike field and Kentucky Bend Bar Chute locations). During high and

moderate river stages, shad dominated the collections at all main-stem

stations, as they did at Matthews Bend. However, during the lower river

stages (latter half of the summer and early autumn), there were dif-

ferences among main-stem habitats. Drum, carpsuckers, and minnows domi-

nated in main-channel habitats, while sunfishes and shad prevailed in

25
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collections from off-channel habitats. Overall, the array of habitats

compared in this study reflected a continuum whose extremes were the

main channel and the abandoned channel.

43. The Lower Cracraft Dike Field had spatial and temporal vari-

ability in larval fish diversity and abundance throughout the spawning

season. Collections from April through June reflected high to moderate

river stage conditions. During this period larval fish diversity was

high and abundance was greater at open water stations than nearshore

stations. Collections from July through October reflected moderate to

low river stages. At this time, diversity of larval fishes was fairly

low, as it was in all major habitats. Under low water conditions the

dike field ichthyoplankton community is actually two communities with

the greatest abundance tending to be inside the middle bar, especially

along the shoreline rather than in the open pool. Fishes comprising

this inside commnunity were mainly shads, bluegill, and silversides.

The community along the riverside of the middle bar is not substan-

tially different from that of the main channel.

Recommnendations

44.t~ forava: of the apparent importance of abandoned channels as

habtatforlaraeof forage and sport fishes, these and other off-

chanel abiatsshould be maintained and left undisturbed during con-

struction and maintenance of channel alignment structures.

45. Placement of dikes and revetments should not coincide with

the peak spawning season, May through July for the majority of the warm-
water fishes. If possible, construction activities should be delayed

as late as possible (September-October).
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Table 3
Composition of Taxonomic Groups or "Kinds" of Larval

Fish Collected in the Lower Mississippi River,

17 April Througsh 16 October 1980

SHADS AMD HERRING (Family Clupeidae)

Alosa chrysochlorls (Rafinesque) - skipjack herringDorosoma copediamm (Lesueur) - gizzard shadD. petenense (Gunther) - threadfin shad*

GOLDEYE (Family Hiodontidae)

Hiodon alosoides (Rafinesque) - goldeye

GRASS CARP (Family Cyprinidae)

Ctonopharyn9odon idella (Valenciennes) - grass carp

COMMON CARP (Family Cyprinidae)

Cyprinus carpio Linnaeus - common carp

MINNOWS (Family Cyprinidae) i
IHjbopsis a"stivalis (Girard) - speckled chub*
H. storeriana (Kirtland) - silver chub
Hybopsis app. - speckled and/or silver chubs
Notropis athwrinoides Rafinesque - emerald shiner
N. shuuardi (Girard) - silverband shiner
Notropis app. - 2 or 3 unidentified shiners
Piophales vigilaz (Baird and Girard) - bullhead minnow

CARPSUCKERS (Family Catostomidae)

Carpiodos carpio (Rafinesque) - river carpsucker*
C. cyprim (Lesueur) - quillback**
Carpiodes spp. - river and/or quillback carpsuckers

BUFFALOS (Family Catostomidae)
Ictiobus bubalus (Rafinesque) - smalluouth buffalo
I. cyprinallus (Valenciennes) - bigmouth buffalo
I. niger (Rafinesque) - black buffalo**
Ictlobus app. - smllmouth, bigmouth, and/or black buffalos

(Co.timed)
* Clearly preponderant mamber of a group.

Occurrence unconfirmed, but possible in light of adult distribution.

~, ~ .~:-?-



Table 3 (Concluded)

"OTHER" SUCIKRS (Family Catostomidae)

CVjcloptus elongatus (Lesueur) - blue sucker
Ismature/damaged carpsuckers or buffalos (genus indistinguishable)

SILVERSIDES (Family Atherinidae)

Labildsthes sicculus (Cope) -brook silverside
Nonidla berjllina (Cope) - inland silverside*
Imature/damaged silversides (genus indistinguishable)

TEMPERATE BASSES (Family Percichthyidae)
Norono chrsops (Rafinesque) - white bass*

N. Nississippinsis Jordan and Eigenmann - yellow bass**

SUNFISHES (Family Centrarchidae)

Lopomis gulosus (Cuvier) - warmouth
L. humilis (Girard) - orangespotted sunfish
L. macrochirus Rafinesque - bluegill*
Lopomis spp. - 1 or 2 unidentified sunfishes

CRAPPIES (Family Centrarchidae)

Pomoxis annularis Rafinesque - white crappie*
P. nigrouaculatus (Leseur) - black crappie
Pomoxis spp. - white and/or black crappies

DARTERS (Family Percidae)

Etheostoma app. - 2 or 3 unidentified darters

SAUGER (Family Percidae)

Stizostedion canadense (Smith) - sauger

DRUM (Family Sciaenidae)

Aplodinotus grumnins Rafinesque - freshwater drum

DAMAGED FTSH

Fragments/damaged specimens (family indiatinguishable)

*Clearly preponderant member of a stoup.
Occurrence unconfirmed, but possible in light of adult distribution.
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In accordance with letter from DAEN-RDC, DAEN-ASi dated
22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog
card in Library of Congress MARC format is reproduced
below.

Conner, John V.
Larval fish of selected aquatic habitats on the lower

Mississippi River / by John V. Conner, C.H. Pennington,

Timothy R. Bosley (Environmental Laboratory, U.S. Army
Engineer Waterways Experiment Station). -- Vicksburg,
Miss. : The Station ; Springfield, Va. : available from
NTIS, 1983.

30, [15] p. : ill. ; 27 cm. -- (Technical report
E-83-4)

Cover title.
"February 1983."
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